Introduction
Fe 3 Si is well-known example of the DO 3 ordered compound. It can be also regarded as a quasiHeusler compound, X 2 YZ, with X and Y = Fe and Z = Si. It orders ferromagnetically at 800-850 K [1] [2] [3] [4] and has rather high spin polarization of 45%, even for thin-films [5] . Consequently, it has been subject of numerous recent experimental e. g. [6] [7] [8] [9] [10] and theoretical e. g. [11] [12] [13] [14] [15] studies. In the ideal DO 3 [19] .
In particular, they found that the predicted phonon density of states (PDOS) is very characteristic of different Fe-Si compounds. Based on the calculated PDOS they calculated values of T D , and found that they span over the range of 458-615 K, 458K being the Debye temperature for Fe 3 Si. The latter agrees well with the one determined from the PDOS measured at RT viz. 444(7) K [21] . However, different T D -values were also reported. For example, T D =495(10) K was obtained from X-ray integrated intensity measurements at 96 and 300 K [22] and T D =501 K at 0K was derived from the C 44 elastic constant [23] . Much lower T D -values viz. 250-375 K, were determined from XRDmeasurements on a powder sample of Fe 3 Si subjected to different heat treatments [24] . One of the aims of the present study was to experimentally determine the value of T D using the Mössbauer spectroscopy as a tool. This technique permits to obtain site-resolved results thanks to the sitesensitive spectral parameters. Noteworthy, to our best knowledge, not such results were reported so far. Of particular interest of this study was to see whether or not the value of Mössbauer-effect measurements a 30 m thick platelet and 25 mm diameter was prepared by mechanical and electro polishing.
Measurements
57 Fe Mössbauer spectra were measured using a standard spectrometer (Wissel GmbH) and a drive 
Results and discussion

Spectra analysis
As can be seen in Fig were taken into account. Thus, for each sub spectrum (sextet) as free parameters were treated:
hyperfine field, H k , center shift, CS k , main component of the electric field gradient, V zz , line width at half maximum, G k , (it was assumed G 1 =G 2 =G 3 ), and relative line intensities within a given sextet (they were common for all 5 sextets). The best-fits spectral parameters obtained based on this procedure are displayed in Table 1 . The paramagnetic spectrum shown in Fig. 2 was analyzed in terms of two singlets associated with Fe atoms present on the two types of the lattices sites viz.
singlet S 12 , with Fe(I) and S 45 with Fe(II). The imposed constraints were that their relative abundance was 2:1 and the lines had the same linewidth. The five component structure of the measured spectra could be illustratively visualized by analyzing the spectra in terms of a hyperfine field distribution (HFD) method which was based on the code described in Ref. 25 . It has turned out that all the spectra could have been satisfactorily fitted in terms of five Gaussian-shaped distributions i.e. the HFD-curves consist of five peaks, as shown in the lower panel of Fig. 1 . Each peak, characterized by the hyperfine field, H k (k=1,2,3,4,5), central shift, CS k , spectral area, A k , and standard deviation,  k . can be ascribed to one site occupied by Fe atoms. The agreement between the spectral parameters obtained with both procedures was very well.
Hyperfine Fields
Temperature dependence of the H k -values (k=1,2,4,5) are displayed in Fig. 3a (The k=3 component has been omitted due to its small, 2%, contribution). respectively. This designation is in line with previous interpretations e. g. [2, 6] . The data displayed in Table 1 give evidence that the effect of one Si atom being the nearest-neighbor on the Fe-site hyperfine filed significantly depend on the lattice site. Thus, for the Fe atoms occupying the B sites a decrease of the field amounts to 13 kOe and for the ones sitting on the A and C sites the 
Center Shifts
The temperature dependences of the center shifts are presented in 
Where IS(0) stays for the isomer shift (temperature independent), k B is the Boltzmann constant, m is a mass of 57 Fe atoms.
The CS k values displayed in Tables 1 and 2 
Electronic Structure
Behind Si-induced changes in the hyperfine field and in the center shift, at a given temperature, there are underlying changes in the spin-and charge-densities at nuclei of Fe atoms. As only s-like electrons have non-vanishing density at the nuclei the changes determined from the corresponding spectral parameters depict effective densities of the s-like electrons. These changes can be expressed in terms of a number of the s-like electrons based on correlations between changes in the hyperfine fields and the corresponding changes in the isomer shifts as outlined elsewhere for disordered binary Fe-rich alloys [26] . As can be seen in Fig. 5 , for all sub spectra there are nice correlations between the center shift and the related hyperfine field. Consequently, there is also such correlation between the average quantities i.e. <CS> and <H>. All these correlations are fairly well linear -see examples in Fig. 6a and 6b . At a given temperature, a change in CS, CS, is caused by a change in the isomer shift (the first term in equal. (1) 
